Role of activation-induced deaminase protein kinase A phosphorylation sites in Ig gene conversion and somatic hypermutation.
Activation-induced deaminase (AID) is thought to initiate somatic hypermutation (SHM), gene conversion (GCV), and class switch recombination (CSR) by the transcription-coupled deamination of cytosine residues in Ig genes. Phosphorylation of AID by protein kinase A (PKA) and subsequent interaction of AID with replication protein A (RPA) have been proposed to play important roles in allowing AID to deaminate DNA during transcription. Serine 38 (S38) of mouse AID is phosphorylated in vivo and lies in a consensus target site for PKA, and mutation of this residue interferes with CSR and SHM. In this study, we demonstrate that S38 in mouse and chicken AID is phosphorylated in chicken DT40 cells and is required for efficient GCV and SHM in these cells. Paradoxically, zebra fish AID, which lacks a serine at the position corresponding to S38, has previously been shown to be active for CSR and we demonstrate that it is active for GCV/SHM. Aspartate 44 (D44) of zebra fish AID has been proposed to compensate for the absence of the S38 phosphorylation site but we demonstrate that mutation of D44 has no effect on GCV/SHM. Some features of zebra fish AID other than D44 might compensate for the absence of S38. Alternatively, the zebra fish protein might function in a manner that is independent of PKA and RPA in DT40 cells, raising the possibility that, under some circumstances, AID mediates efficient Ig gene diversification without the assistance of RPA.